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@ Hydrographic survey apparatus. 

@ Hydrographic survey apparatus includes in combination 
an echo-sounder (26) and a telemetry unit (28) In circuit, 
together with a target prism arrangement (30) for location on 
board a remote radio controlled water craft (10). The 
echo-sounder (26), telemetry unit (28) and target prism 
arrangement (30) are housed in a module (24) removably 
located in said craft (10). The craft is power driven and 
diroctionally manouvrable. Power means (18) to energise 
said circuit is moumed in the craft (10). 

A micro-processsor (56) and graph plotter (54) are in 
circuit with the tacheometer (44) and the telemetry unit (28) 
and tacheometer (44) ere simultaneously activated by a 
signal from said micro-processor (56) and readings obtained 
and plotted. 
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P1 56529 

HYDROGRAPHIC SURVEY APPARATUS " ' ' 

This Invention relates to apparatus for conducting 
hydrographic surveys of, for exampl harbour and In-shoi'e 
waterways. 

Mobilisation costs, manpower and the expense of 
operating and maintaining survey vessels and their 
equipment are high, and consequently inshore charting 
has been. neglected with the authorities concentrating 
mainly on surveying shipping channels and ignoring the 
estuaries and their attendant inlets. 

Present inshore survey methods employ conventional 
instruments, which are sighted on to a target prism, 
mounted on a dinghy or small cabin cruiser which has been 
fitted with an echo-sounder. The information from the 
sounder and the shore station are collated on-shore for 
15 subsequent processing and plotting. 

This present method is time-consuming and requires a 
team of four, two on shore to track the target prism and 
record data and plot track of the survey vessel and the 
other two to steer the boat, monitor the echo-sounder and 
mark its chart as well as ensuring adequate coverage of the 
area to be surveyed. This present method due to the man- 
power and time required is expensive, and it is an object 
of the present invention to provide apparatus which, in use, 
requires less manpower and is less time-consuming than the 
25 apparatus currently used. 

In accordance with the present invention, hydrographic 
survey apparatus includes in combination an echo-sounder and 
a telemetry unit in circuit,.together with a target prism 
arrangement for location on board a water craft which is 
30 power driven and direct ionally manouvrable, and power means 
to energise said circuit. 

Preferably, the echo-sounder, telemetry unit and target 
prism arrangement are housed in a mddule • removably located 

4n-said craft. Pdwer means may also be located in said 

35 module. 
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Preferably als , th craft is Davigated by J^c^^S^S 
radio control Irom poe it ion-fixing instrument positioned 
on shore. The instrunent is pr ferably an el ctronic 
tacheoHieter, 

5 Preferably further, the target prism arrangement is 

carried at the top of an extendible mast. 

An embodiaent of the present invention will now be 
described, by way of exanple, with reference to the 
• accompanying drawings, in which 
IQ Fig. 1 is a diagrammatic pictorial representation of 

the layout of hydrographic survey apparatus according to 
the present invention; 

Fig. 2 is a vertical cross- sectional view of a 
nodule to be located in or suspended out from a water 
15 craft of the apparatus; 

Fig. 3 is a diagrammatic longitudinal cross-sectional 
view of the water crauft having the module located therein; an. 

Fig. 4 is a diagrammatic transverse cross-sectional 
view of the water craft haying the module suspended out 

20 therefrom. 

Referring to the drawings, hydrographic survey apparatus 
includes a water craft 10 in which an inboard motor 12 is 
mounted with the propeller shaft carrying on the outside 
of the craft the propeller 14 with a rudder 16 therebehind. 
The u-ater craft is to be propelled through the water by 
remote radio control and motor 12 is driven by a power pack 
18 as shown in Fig. 3. Movement of the rudder 16 is 
controlled by a servo control unit 20 also powered by pack 
18. The craft 10 has an inspection/access hatch 22. Provisioi 
is made in the craft to receive a removable module 24 in 
which is housed in vertical spaced relation, an echo- 
sounder 26, computer interface 27, a telemetry unit 28 and a 
target- prism arrangement 30. The target prism arrangement 
30 is mounted on an extendible mast 32 as shown in Fig. 2. 
35 The arirangement 30 comprises a cylindrical body 34 around 
the periphery of which an array of prisms 36 is provided 
as shown. From th top of the body 34/ antennae"38- for the 
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^ tel meti-y unit 28 upstand. When not in use, a co0^^£^^g3 
placed over the arrang m nt 30. The ech -sounder 26 is 
position d protruding below th k 1 42 of the craft 10 
as shown in Fig. 2. The echo-sound r 26, computer interface 

5 27, telemetry unit 28 and antennae 38 are in circuit with 
the power pack 18. The arrangement 30 is a multi-directional 
retro-reflector which acts as a passive target for infra- 
red signals 44 sent from a shore instrument which is an 
electronic tacheometer 44 (Fig. 1) mounted on a stand or 

jQ tripod. The module 24 is supported in position on the craft 
by a flange adaptor 46 which allows raising and lowering 
of the nodule 24 to a calibrated position. The adaptor 46 
upstands from the deck 48 of the craft 10. 

Instead of the power pack 18 being located in the 

15 craft, it can be - provided in the module above the telemetry 
unit 28. 

The survey \i^ter craft is just over five feet, 
approximately 1.52 meters, in length. 

In. use, the. craft is launched into the water, and at the 
t 20 shore station the tacheometer 42 is locked on to the prism 

array 3 6 of the module 24 and will automatically track 
the craft progress using its own infra-red beam as a 
detector. The telemetry unit 28 transmits to an antennae 
58 depth information on demand from the shore station. 

25 The module 24 can be split for outboard operations in 

other boats and this can occur at the lower part of the 
module as shown in Fig. '4. Alternatively, the module is 
not split but is made water proof and is lowered into the 
water with the mast carrying the target prism, arrangement 

30 extended. With the module the position/depth components, 
i.e. bearing, distance, vertical angle and distance from 
the target to the sea-bed are processed in real time to 
provide spatial co-ordinates (X,y,Z) of the surveyed points. 
A small micro-processor 56 is provided and acts as a 

35 guidance system, a timing device, a data storage unit and a 
data processor. It is programmed to initialise a *Data 
Collect* signal 60 to th telemetrte lunlt. 28 at pred^.termined 
ifit.eryala aod to accept valid input or reject spurious ^r 



Inconplet data. 

A continuous monitoring of th vess 1*8 progr ss and 
position is provld d by a saall graph pi tt r 54 provid d 
with tb Blcro«-proces80r 56 in a »obil office 50 or a site 
5 office in a building 52 if it is in teleaetric range and 
this provides the operator with a visual record of the ' 
density of the survey and the relative positons of the 
survey »runs*. The micro-* processor 56 and plotter 54 are in 
circuit and together comprise the fahore station. 

10 Positional accuiracy is found to be much greater than 

that afforded by other systems and the resolution of the 
shore instrument is i 2" in both the horizontal and 
vertical modes I.e. one millimeter in lOO meters when 
reading to a static target. To a dynamic target the accuracy 

15 is - 0.2 to 0.3 meters in position and ±0.1 meters vertically. 
The level of the sea-bed is related directly to the 
shore station height by the measured depth below the 
collimatlon height of the instrument thus obviating the 
necessity to monitor tide levels. 

20 By use of the above- described apparatus » the data can be 

formatted to produce, for exanple, navigational charts for 
slipping lanes, longitudinal and cross-sections of 
channels and harbours , morphometric calculations in pre- 
and post-dredging surveys, channel identification, buoy 

25 positions and shoals. 

For marker buoy placement, where pin point accuracy is 
required, co-ordinates of the centres of the dropping zones 
can be fed to the computer and the craft automatically 
steered to these positions. 

30 Detecting shoals and hazards by running ahead of deep 

draught vessels is an application which may prove a vital 
contribution to safety In navigating uncharted or othez^lse 
dangerous waters. 
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1. Hydrographic survey apparatus includes in combination 
an echo-sounder and a telemetry unit in circuit, together 
with a target prism arrangement for location on board a 
water craft which is power driven and direct ionally 
manouvrable, and power means to energise said circuit. 

2. Apparatus as claimed in Claim 1, wherein the echo- 
sounder, telemetry unit and target prism arrangement are 
housed in a module removably located in said craft » 

3. Apparatus as claimed in Claim 1 or 2, wherein the power 
means are located in said module. 

4. Apparatus as claimed in Claim 1,2 or 3, wherein the 
craft is navigated by remote radio control from a position- 
fixing instrument positioned on shore. 

5. Apparatus as claimed in Claim 4, wherein an electronic 

tacheometer is provided to send signals to the arrangement, . 

6. Apparatus as claimed in Claim 2,3,4 or 5, wherein the 

target prism arrangement is carried at the top of an 
extendible mast. 

7. Apparatus as claimed in any one of the preceding 
claims, wherein a micro-processor and graph plotter " 
are in circuit with the tacheometer, and the telemetry 
unit and tacheometer are simultaneously activated by a 
signal from said micro-processor and readings obtained 
and plotted. 

8. Hydrographic survey apparatus substantially as hereinbefore 
described, wilth reference, to the accompanying drawings. 
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